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Thus we should have yf, y" connected with the specific heats ft/, ft/' at constant pressure and latent heat coefficients lpr, lpn by the formulae
Since -£- is a perfect differential we have
whence
(256)                  |* _*,_,/_ /
a formula due to Clausius.
148. Applications. From (253) we see that increase of pressure will raise or lower the temperature of transformation according as latent heat is absorbed in passing from the state of lesser to that of greater specific volume or the reverse. The former is the case with water and steam, the latter with ice and water.
Let us next consider the effects of a sudden adiabatic compression. Putting dq = 0 in (254) we have
(257)
and the sign of the coefficient of dp on the right hand side determines whether the effect of an increase of pressure will transform part of the complex from the second to the first phase or conversely.
If / arid y" are both positive it is clear that dx and dp will be of opposite signs if v1 > vn and conversely. This means that increase of pressure transforms part of the complex from the phase of greater to that of less volume. For example, in a saturated complex of ice and water compression causes liquefaction.
If y1 is negative (as is the case for steam) and yn positive the same conclusion holds good if xyr + (1 — x)yrf is positive, but the effect is reversed if this expression is negative. It appears that the effect will depend on the proportion of the two components, a slight adiabatic compression causing transformation to the phase of greater or less volume or no change according as
x < -J! — -    or    x> ---- — jj    or    ^ == -T^77-r - r '                 y - y"                 / - f
The effect of a small change of temperature at constant volume may be discussed by means of the equation v = $v' + (1 — x}vn, which gives on differentiation with v constant constant. The volume, energy and entropy will in general be altered, and heat will be absorbed or given out. If AA# is the quantity of heat absorbed in the transformation of A#, whether this quantity be small or finite, I will be the latent heat of transformation from the second to the first phase (Chap. I § 15).
